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Herberts Gesellschaft mit beschrankter Haftung 

Abetract 

An aqueous coating compositi n which is self- 
drying or is croeslinked by external agents, processes 
and dispersions for its preparation and its ub . The 
coating composition comprises: 

I) 40 to 100% by weight of a film- former in the form 
of an aqueous dispersion of one or mora polyurethane 
resins having a number- average molecular mass (Mn) 
of from 2500 to 1,000,000 and a content of ionic 
groups, groups which can be converted to ionic 
groups, and/or hydrophilic groups of from 5 to 
200 meg per 100 g of solid resin, and at least one 

CH-add group per molecule and a OH-number of 0 to 100, 
wherein some or all of the Ch-acld groups can be reacted with 
one ore more compounds which are able to react with at least 
two CH-add groups for chain-lengthening, and 

II) SO to 0% by weight of one or more oroaslinkers 
based on compounds which can react with at least two 
CH-acidio groups, based on formaldehyde condensation 
resins and/or polyiaooyanatea containing free or 
blocked isocyanate groups, 

the percentages by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
conventional coating additives. 



TOTAL P 25 



- 1 - 

2104845 

Herberts Gesollflchatt mit baachranktar Haftung 

Agaaoffll i>olvur« ifchane reein dl*per*ion, PXMMM1 for If 
proration. ^ Ita aflfl In agaggfll costing compoaitlpn*. 

. 5 The invention relatee to wator-thinnabla coating 

compoaitiona, to their preparation from polyurethane 
reaiu diaperaiona which ira auitable for thie purpoaa, 
and to the use of tba coating compoaitiona. 

In automotive finiehee in particular, but alio in 

10 other **ctore in which coatinga having a good decorative 
effect and, at the earns time, good corroelon protection 
are deaired, it ia known to provide eubetrates with a - 
plurality of coata which are arranged over one another. 
Thi* generally involve* applying firat a corroaion 

15 protection coat or an adhee ion -promoting coat and then a 
atone chip-reeiatant coat and a coloured coating compoei- 
tion, and then applying a transparent coat, i.e. in 
general a clearcoat which contain* only transparent 
pigment* or none at all. Metallic pigment* are often uaed 

20 in the coloured baeecoat, giving eo-callad metallic 
finiehee. 

The industrial practice of automotive finishing 
prevloualy involved the uae of conventional coating 
composition* containing a high proportion of organic 

25 advent*. On economic ground* and to reduce environmental 
pollution, efforts are being made to avoid a* far aa 
poeeible the uee of organic eolvent* in coating*. 

Coating compovition* which contain predominantly 
water a* the eolvent or di*p*r*ant, and only contain 

30 email reaidual amounte of organic eolvent*. are known, 
tikewiec, the uae of polyurethane di*perelon* (PTJ diaper* 
alone) in baeecoata i* known. For instance, 
XP-A-0 089 497 deecribee metallic baaacoata which contain 
aquaoua diaper elon* of TO. Theee binder* contain ionic 

35 group* in the molecule. They are formed by *ynthe*i* of 
an HCO- containing prapolymer whleh ie* chain- lengthened in 
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aqueous dispersion with 

EP-A-0 044 480, DE-A-30 27 198 and DE-A-39 15 459 
describe PU dispersions wher NCO- terminal prepolym re 
are chain -lengthen d with water to give polyur ethanes. 
The resulting PU dispersions are employed together with 
other binders in basecoat compositions. When preparing PO 
dispersions via NCO prep lym re, it is generally not 
possible to work in the absence of solvents, since 
NCO-tsrminal prepolymers, even of low molecular weight, 
cannot be handled without adding solvents, 

DE-A-39 03 804 and DE-A-40 01 841 describe a 
chain- lengthening of OH- terminal or amino -functional 
prepolymers using poly isocy ana tea. 

In the preparation of the PU dispersions 
described in the above disclosures, the chain- lengthening 
of prepolymers ie carried out exclusively by the forma- 
tion of C-N or C-0 bonds. No description has previously 
been given of chain- lengthening involving the formation 
of C-C bonds or the utilization of CH-aoidic centres, nor 
has the use of such dispersions for the preparation of 
aqueous coating compositions. 

EP-A-0 367 051 discloses aqueous PU dispersions 
which carry carbonyl groups, incorporated by reaction, 
and carboxyl groups. These functionaliased polyurethanes 
are applied from aqueous dispersion. In the dry film, 
crosslinking takss place via the carbonyl groups using 
polyhydraxidee, with the formation of a C-N bond. Reac- 
tions at the carbon atom adjacent to the carbonyl group 
are not described. 

The known aqueous coating compositions which 
contain PU dispsrsions exhibit disadvantages in their 
adhesion to the subsequent coats of multicoat finishes. 
Probleme ooeur in particular in the damp heat resistance; 
in other words, when the coatings are eubjected to 
increased temperature and atmospheric humidity, 
delamination or blistering is observed. A further dis- 
advantage of such dispersions is their content of organic 
solvent • The solvent content can at best be reduced by an 
additional distillation step in the diapereion phase. 
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The object of the present invention is to provide 
low- solvent aqueous coating compositions based on 
polyurethane resins, which are distinguished by good 
inter-coat adhesion in muUticoat finishes and which addi- 
tionally produce good metallic effects. 

This object i» achieved by forming the aqueous 
coating composition, one subject of the invention, which 
is self-drying or crosslinks by means of external agents, 
and comprises: 

X) 40 to 100 preferably 60 to 100 and especially 65 to 100 % by 
weight of a film-former in the form of an aqueous dispersion 
of one or more polyurethane resins having a number* average 
molecular mass (Hn) of from 2500 to 1,000,000 and a content of 
Ionic groups, groups which can be converted to ionic groups 
and/or hydrophlllic groups of from 5 to 200 meq per 100 g of 
solid resin, and at least one CH-acid group per molecule, and 
a OH-number of 0 to 100, wherein some or all of the CH-acid 
groups can be reacted with one or more compounds which are 
able to react with at least two CH-ac1d groups for chain* 
lengthening, and 

II) 60 to 0 preferably 40 to 0 and especially 35 to 0 % by weight 
of one or more crossllnkers based on compounds which can react 
with at least two CH-acid groups or based on formaldehyde 
condensation resins and/or polyisocyanates containing free or 
blocked Isocyanate groups, 

the percentages by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
conventional coating additives. 

In component I) there are from 5 to 200 meq 
(milliaquivalenta) of ionic groups, groups which can be 
eonvortod to ionio groups, and/or hyrirnphtlic groupa POr 
100 g of solid resin. 

Where the ionic groupa are anionic they are. 
preferably preaent at more than 15 and lesa than 100 and 
particularly preferably at more than 20 and leas than 



60 meq/lOQ^ g of solid resin. 

Where the ionic group* are cationic they are 
preferably present at more than 30 and less than 150, 
particularly preferably -at in re than 45 and leas than 
100 meq/100 g of solid reein. 

In the case of the hydrophilic groups, the 5 to 
200 meg relate to the lowest molecular weight components 
of such groups; f r example, in polyethylene oxide 
groups, to ethylene oxide units (such units are also 
called repeating units) . 

Example! of the ionic groups, groups which can be 
converted to ionic groups, and hydrophilic groups con- 
tained in component I) of the coating compositions 
according to the invention are evident from the following 
description relating to the preparation of component I) • 
They are given, for example, for the subsequently defined 
component c) • 

Examples of groups which can react with at least 
two CH-acidic groups are likewise evident from the 
following description, for example in the definition of 

component D) such as mono or polyaldehydes which can be multi- 
functional aldehydes or condensation products of nonoaldehydes 
and/or di- and polyisocyanates containing at least 1.5 isocyanate 
functions per eolecule. 

The polyur ethane resins which contain at least 
one CH- acidic group and are employed in component I) of 
the coating compositions according to the invention can 
be prepared in a variety of ways. It is for example 
possible to use polyurethane resins whose preparation is 
described in EP-A-0 367 051* They are prepared by reac- 
ting 

one or more organic polyieocyanates with 
one or more compounds containing more than one group 
which is reactive with isocyanate, and at least one 
ionic group, group which is capable of ion formation, 
and/or hydrophilic group* 

one or more mono- or polyalcohols which contain at 
least one CH-acidic group, 

optionally one or more chain- lengthening agents (e.g. 
amines and/or polyols) and 



- optionally one or more polyhydroxy compounds . 

A further route to the preparation f the disper- 
sion of a polyurethane resin (component I) which contains 
at least one CH- acidic group proceeds according to the 
invention by r acting: 

A) at least one polyurethane resin (component A) which contains 
hydroxyl groups and may contain urea groups, contains 
at least one ionic group, group capable of ion 
formation and/or hydrophilic group per molecule and 
has an OH number of from 10 to 150, preferably more 
than 15 and lees than 100, in an anhydrous medium, 
with 

B) at least one compound (component B) which has at least one 
functional group suitable for reaction with at least some 

of the OR groups of the polyurethane resin and addi- 
tionally contains a CH-acid group or forms a CH-acid group during 

the reaction, and 

C) converting of some or all of the groups capable of ion 
formation which are present in the resulting product 
to the ionized form, and transferring the resulting 
product to the aqueous phase. 

The content of CH-acidic groups in a polyurethane 
resin of component I) containing groups of this type, ie 
preferably from 20 to 450 meq and particularly preferably 
more than 40 and less than 300 meq, baaed in each case on 
X00 g of solid resin. 

These polyurethane resins containing at least one 
CH-acidic group have number -average molecular masses of, 
for example, from 2,500 to 1,000.000. 

For direct use in aqueous coating compositions, those 
polyurethane resins containing CH-acidic groups are used whose 
nusfcer-average molecular mass (Mn) is preferably from 5 f 000 to 
500,000. Those having a number-average molecular mass of, for 
example, from 5,000 to 100,000 are preferred for this purpose. 
Particular preference is given to those having a number-average 
Molecular mass of 
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■ore than 5,000 and less than 50,000 . v 

Polyurethane resins containing CH-acidic groups and having a 
relatively low miscer-average Molecular aass of, for example, frow 
2,500 to 50,000 are preferably subjected to chain-lengthening with 
one or wore compounds which are* able to react with at least two CH- 
acid groups, to furnish enhanced noleculare weights of preferably 
nore than 5,000 and less than 1,000,000. 

A further subject of the invention ia therefore 
the process below for the preparation of the chain- 
lengthened polyurethane dispersions which can be used as 
component I) , and the resulting aqueous dispersions, the 
process being characterized in that 

- one or more watsr-dispersible polyurethane resins 
containing ionic groups, groups which can be converted 
to ionic groups, and/or hydrophilic groups and at 
least one CH-acidic group per molecule and having a 
number -average molecular mass (Mn) of from 2500 to 
50,000 is or are reacted 

- in an aqueous or nonaqueous medium with 

- one or more compounds which can react with at least 
two CH-acidic groups (component D) , for chain- 
lengthening, and 

- a reaction product obtained in a nonaqueous medium is 
optionally transferred to the aqueous phase. 

In accordance with the invention, a polyurethane 
resin which can be used as a starting material for the 
preparation of component I) and which contains OH groups 
(component A) can be prepared by reacting, in an 
anhydrous medium 

a) at least one linear or branched compound which carries 
at least two groups which are reactive towards iso- 
oyanate and has an average molecular weight of from 
60 - 10,000, preferably from 60 - 6,000, 

b) at least one organic polyisocyanate. in particular 
diisocyanate, 

c) at least one compound containing more than one group 
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\ which ia reactive with isocyanate, and at least one 
ionic group, group capable of ion formation and/or 
hydrophilic group, and having number -average molecular 
mass (Kn) of up to 10,000, preferably up to 2,000, and 
an OH/ NCO ratio of more than 1 to 4 : 1. 

In accordance with a preferred embodim nt f the 
invention, th abovementioned linear or branched compound 
of component a) is at least one polyol based on one or 
more polyethers, polyesters and/or polycarbonates, 
containing at least two OH groups per molecule and having 
a number -average molecular mass (Mn) of from 
600 - 10,000, preferably more than 1,000 and less than 
5,000, with the optional additional use of one or more at 
least difunctional low molecular weight alcohols and/or 
amines with a molecular mass of below 600 and preferably 
below 400* 

Component A) can, however, also be prepared in 
the following way. It is possible, for example, to start 
from a prepolymer containing terminal NCO groups, which 
is then reacted with e.g. an aminopolyol. The prepolymer 
is obtained by reacting one or more polyisocyanates, as 
indicated, for example, for component b) , with one or 
more compounds as indicated for component a) and/or with 
at least one compound as indicated for component c) . 

If desired, the reaction may also involve one or 
more at least difunctional low molecular weight alcohols 
and/ or amines having a molecular mass of below 600. The 
NCO prepolymer is then reacted further with a primary or 
secondary monoamine containing at least one OH group to 
convert it to a hydroxy- functional polyur ethane . Examples 
of monoamines which can be used are ethanolamine, 
N-methylethanolamine, diethanolamine, 3-amino-l-propanol 
and 2-amino-2-hydroxymethylpropane-l, 3-diol. 

In a further preferred method, the prepolymer 
containing terminal NCO is prepared as above. However, 
instead of capping the isocyanate groups with a 
monoamine, the prepolymer containing terminal NCO is 
chain- lengthened using an OH-containing polyamine, e.g. 
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N-hydroxy ethyl ethyl nediamine. Using a sufficient quan- 
tity of this chain- lengthening agent to give an HCO/OH 
rati of about,- 1.0, a chain- lengthened hydroxy- functional 
polyurethane is obtained which contains lateral OH 
groups . 

All processes for the preparation of 
polyurethane* containing OH groups can be carried out as 
single-stage or multistage processes. 

This procedure is described in, for example, 
EP-A-0 469 369. The preparation processes for 
polyurethane diols mentioned in this reference can be 
used, for example, for the preparation of component A) 
employed according to the invention. 

The polyurethane resin of component A) , con- 
taining hydroxyl groups, preferably has a content of 
ure thane groups (-NHCOO-) and optionally urea groups 
(-NHCONH-) of between 10 and 300 milliequivalents per 
100 g of solid resin. 

The polyurethane resin obtained by reacting 
components A) and B) contains radicals bonded via ester 
functions and carrying CH- acidic groups. The following 
formula represents an example of such a resin. 

0 

P — e0-C-CH- R a )n 



where R 1 - H, C,-C,-alfcyl, -COOR 1 
R a m -CM, -COOR', -CONRj, HR* 

-C-R* 

R 1 m H, linear or branched Cj- C.-alkyl 
P » polyurethena/polyurea polymer 

n ■ 2 to 5 (■ number of ester functions present on the 
structure P which contain CH-acidic groups) . 

The preparation of the aqueous polyurethane 
dispersion can be carried out without organic solvents at 
any stage. 

The compounds employed as component a) to prepare 
the polyurethane resin A) starting material may be, for 



example, a linear or branched polyo v l component, e.g. 
diols. Starting from a linear diol component , polyols 
having a functionality > 3 can be add d to achieve 
branching in the polymer— The amount of these polyols 
5 should be chos n such that no gelling occurs during the 
synthesis. 

Possible exampl s of the poly 1 component a) are 
polyether polyols of the general formula II: 

10 in which R« » hydrogen or a lower alkyl radical, option- 
ally with various substituents, n • 2 to 6 and a « 10 to 
50 or is even higher, the radicals R* being identical or 
different. 

Examples are poly (oxytetramethylene) glycols, 
15 poly(oxyethylene) glycols and poly (oxypropylene) glycols 
or mixed block copolymers containing different oxytetra- 
methylene, oxysthylene and/or oxypropylene units. 

It is preferable to use those polyether polyols 
having a molecular weight in the range from 400 to 3,000 
20 which are obtained without the use of ethylene oxide, 
that is, in particular, exclusively using propylene oxide 
or tetrahydrofuran. The OH number is preferably between 
10 and 150. 

Further possible examples of the polyol component 
25 a) ere polyester polyols. The polyester polyols can be 
prepared by, for example, esterif ication of organic 
dicarboxylic acids or their anhydrides with organic 
polyols. The dicarboxylic ajcide and the polyols may be 
aliphatic or aromatic dicarboxylic acids and polyols. 
30 The low molecular polyols used to prepare the polyesters are, 

for example, diole such as alxylene glycols, for example 
ethylene glycol, butylene glycol, hexanediol, hydrogsn- 
ated bisphenol A and 2-butyl-2-ethylpropanadiol, neopen- 
tyl glycol and/or other glycola such as dimethylolcyclo- 
35 hexane. It is however also possible to employ higher- 
functional or mixtures of higher- and monofunctional OH 
components for example trimethylolpropana, pentaerith- 
ritol, glycerol and hexanetriol, polyethers which are 



condensation products of glycols one oxides, 

and monoethera of such glycols, such as diethylene glycol 
mono ethyl ether and tripropylene glycol monomethyl ether. 

The aoid component of the polyester pref rably 
5 comprises low molecular „ weight dlcarboxylic acids or 
their anhydrides, containing 2 to 18 carbon atoms in the 
molecule. 

Examples of suitable acids are phthalic acid, 
isophthalic acid, terephthalic acid, tetrahydrophthalic 

10 acid, hexahydrophthalic acid, adipic acid, azelaic acid, 
sebacic acid, fumaric acid, maleic acid, glutaric acid, 
succinic acid, itaconic acid and/or 1, 4-cyclohexane- 
diearboxylic acid. Instead of these acids it is also 
possible to use, where they exist, thair methyl esters or 

15 anhydrides. It is also possible in order to obtain 
branched polyesters, to add higher -functional carboxylic 
acids, for example tri functional carboxylic acids, 
trimellitic acid, malic acid, aconitic acid, biehydroxy- 
ethyltaurine and dimethyl olpropionic acid, dlaethylol- 

20 7 butyric acid or blsanhydrldes. Polycarboxyllc acids which can not 
fora cyclic anhydrides are preferred. 

The polyesters preferably have a molecular weight 
of from 300 to 6,000, an OH number of from 20 to 400 and 
an acid number of less than 3 and preferably less than 1. 
It is preferred to employ linear polyesters. 
2S it is also possible for example to employ as 

component a) polycarbonate diola, as described in, for 
example, ZP-A-0 427 979. These are esters of carbonic 
acid which are obtained by reacting carbonic acid deriva- 
tives, for example dipbenyl carbonate or phosgene, with 
30 diols.. Examples of suitable euch diols are ethylene 
glycol, propane-l,2-diol and propane-l,3-diol, butana- 
1,4-diol and butane-l,3-diol, hexane-1, 6-diol, octane- 
1,8-diol, neopentyl glycol, 1,4-bishydroxymethylcyclo- 
hexane, 2-methyl-l. 3 -propanediol, 2,2, 4-trimethylpentane- 
35 1,3-diol, and also diethylene glycol, polypropylene 
glycol, dibutylene glycol, polybutylene glycols, bis- 
phenol A and/or tetrabromobisphenol. 

Furthermore, polyester polyols, preferably diols 
derived from lactones, can be used aa component a) in the 



invention. These product* are obtained, for example, by 
the reaction of an t -caprolactone with a diol. Examples 
of such products are described in US- A- 3 169 $45. The 
polylactonepoly Is obtained by this r action are charac- 
5 terized by the presence of a terminal hydroxyl group and 
by recurring polyester units which are derived from the 
lact ne. These recurring parts of the molecule may 
correspond to the general formula 



\- (CHR 5 ) M -CH 2 0- <"« 



10 in which n is preferably from 4 to 6 and the substituent 
R f is hydrogen, an alkyl radical, a cycloalkyl radical or 
an alkoxy radical, with no substituent containing more 
than 12 carbon atoms and the total number of carbon atoms 
in the substituent in the lactone ring not exceeding 12. 

15 The lactone used as starting material can be any 

desired lactone or any desirsd combination of lactones, 
such a lactone preferably containing at least 6 carbon 
atoms in the ring, for example from 6 to 8 carbon atoms 
and at least 2 hydrogen substituents should be present on 

20 the carbon atom attached to the ring oxygen group. The 
lactone used as starting material may be represented by 
the following general formula XV: 

-CH 2 (CB 5 2 )n- C , s ° 

0 J (IV) 

in which n and R 5 have the meaning already given. 

25 The lactones preferred in the invention, for the 

preparation of the polyester diols, are the f-capro- 
laotonea in which n has the value 4. The most preferred 
lactone is unaubstituted t -caprolactone, in which n has 
the value 4 and all the R* substituents are hydrogen. 

30 This lactone is particularly preferred since it is 
available in large amounts and gives coatings having 
excellent properties. In addition, it is possible to use 
various other lactonee, individually or in combination. 



- 12 - 210484.5 

Examples of aliphatic ^diols which are suitable 
for reaction with the lactone include ethylene glycol, 
1, 3 -propanediol, 1, 4-butanediol and/or dime fchylol eye lo- 
bexane. 

5 Examples of the iaocyanate- reactive compound' 

which can be employed as component a) for preparing the 
polyurethane resiri A) , which can be used as starting 
material for component X, are 

- polythioe there containing OH groups and/ or SH groups, 
10 euch as condensation products of thiodiglycol with 

itself and/or with other glycols, dicarboxylic acids, 
hxdroxycarboxyllc adds, 

formaldehyde, aminocarboxylic acids or aminoalcohols. 
The products are either mixed polythioe there, poly- 
thioethar esters or polythioether ester amides. 

"15 - Polyacetale containing OK groups, for example from the 
abovementioned polyols, in particular diethylene 
glycol, triethylene glycol, 4, 4' -dioxy-ethoxy-diphenyl 
dimethylene, 1, 6 -hexanediol and formaldehyde. Suitable 
polyacetale can also be obtained by polymerization of 
20 cyclic acetals. 

- Polyether esters containing groups which are reactive 
with isocyanate. 

- Polyamides and polyester amides containing OH groups, 
including preferably linear condensation products of 

25 polyfunctional saturated and unsaturated carboxylic 

• acids or their anhydrides and polyfunctional saturated 
and unsaturated amino alcohols, diamines, polyamlnes 
or mixtures thereof. 

Dihydroxypolyester carbonates 

30 - Polyurethanadiola which can be prepared, for example, 
either from appropriate carbonates and diamines or, as 
is usual, from appropriate polyols and polyisocyenetes • 
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- Poly (math) acryla t epolyole , in particular 
poly (moth) acrylatediola . 

Polybutadiane oil diole. 

Tfceee type a of compound can ba amployad alona or 
5 in a mlxtura of tw or mora tharaof . It la alao poaaibla 
to aaploy compounda which correapond to mora than ona of 
auch typaa (intramolacular mixturaa) . 

The low molacular weight compounda which can 
optionally alao ba uaad in a) are in particular alcohola 

10 and amine*. Theee are the compounda , Known per ae from 
polyurethane ahemietry, which are in tanne of an ieocya- 
nate addition reaction at leaat difunctional, contain 
hydroxyl and/or amino groupa and have a molecular weight 
of below 600 and preferably below 300. Suitable compounda 

15 are not only difunctional compounda in tarma of the 
iaocyanate addition reaction but alao at leaat tri- 
functional compounda and any deaired mixturaa of auch 
compounda . 

Examples of auch componanta are low molecular 

20 weight polyhydric alcohola auch aa ethylene glycol, 
propane -1, 2 -diol and propane 1,3-diol, butane-1, 4-diol 
and butana-l/3-diol, hexane -1,6-diol, octane-1, B-diol, 
neopentyl glycol , 1,4 -biehydroxyae thylcyelohexane , 
2 -me thyl -1,3 -propanediol , 2,2,4- trime thy Ipan tana - 

25 1,3-diol, glycerol, trimethylolpropane, trimethylol- 
ethane, iaomaric haxanatriola and pantaerythritol; low 
molecular weight amines auch aa ethylene diamine, 1,2- and 
1,3-diaminopropane, 1,3-, 1,4- and 1,6-diaainohexane, 
1 , 3 -diamino-2 , 2 -dimethylpropane, iaophoronedi amine , 

30 4,4' -diaminodicyclohexylme thane, l,4-bie{2-eminopropyl) - 
oyclohexane, or alee hydrazine, hydrazidee and any 
deaired mixturea of auch aminaa or hydrazinaaj higher- 
functional polyaminea auch aa die thyl enetriamine, tri- 
ethylenotriamine, dipropyl enetriamine, tripropylenetetra- 

35 mine, cycloaliphatic diaminea or addition compounda of 
acrylonitrile with diaminea, auch aa hexamethylane- 
propyl enetriamine, tetramethylenepropylenetriamine. 
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iaophoronepropylenetriamine, 1,4- or 1, 3 -cyclohexane- 
propylene triamine or any desired mixtures of euch poly- 
aminee, and the hydrogenated derivatives of auch addition 
compound a . 

5 As component b) for the preparation of the 

polyur ethane dispersions it is possible to employ any 
desired organic polyisocyanat s, for example diieocya- 
natee. It is possible to employ aliphatic or aromatic 
ieocyanatee, including sterically hindered iaocyanates. 

10 Examples of suitable diisocyanates are trimethylene 
diisocyanate, tetramethylene diisocyanata, pentamethylene 
diiaocyanate, hexamethylene diisocyanate, propylene 
diisocyanate, ethylene diiaocyanate, 2, 3-dimethylethylene 
diisocyanate/ l-metbyltrimetbylene diiaocyanate, 

15 1,3-cyclopentylene diiaocyanate, 1, 4-cyclohexylene diiao- 
cyanate, 1,2-cyclohexylene diisocyanate, 1,3-phenylena 
diiaocyanate, 1, 4-phenylene diiaocyanate, 2,4- toluylena 
diisocyanate, 2,6-toluylene diiaocyanate, l-isocyanato- 
mathyl-5-isocyanato-l,3,3-trimethylcyclohexane, bia- 

20 (4-isocyanatocyclohexyl)methane, bia (4-isocyanatophenyl) - 
methane, 4,4-diiaocyanatodiphenyl ether, 1,5-dibutyl- 
pentamethylene diisocyanate, tetramethylxylylene diiao- 
cyanate, Z^-blsCa-lsocyanatatooctylJ^-octyl-S-hexylcyclohexane, 
3(4)-1socyanatoe«thyM-«ethylcyclohexy1-1$ocyanate and/or 2,6- 
d 1 1 socyanateeethy 1 - capronate . 

25 it ia preferred to employ non-yellowing and/or 

sterically hindered iaocyanatea containing from 4 to 25 
and preferably from 6-16 carbon atoms, which contain in 
the mlpha-poeition to the NCO group one or two linear, 
branchad or cyclic alJcyl groups having from 1 to 12 and 

30 preferably from 1 to 4 carbon atoms. The basic structure 
can comprise an aromatic or alicyclic ring or an 
aliphatic linear or branched carbon chain containing from 
1 to 12 carbon atoms. Examples of such compounds are 
iaophorone diisocyanate, bis (4-isocyanatocyclohexyl) - 

35 methane, 1,1,6,6-tetramethylhexamethylene diisocyanate, 

1 ,5-dlbutylpentamethylene diisocyanate, 3(4)- Isocyanatoaethyl-l- 
methyl-cyclohexyl-lsocyanate, p- and m-tetra-methylxylylene 
diisocyanate and/or the corresponding hydrogenated hosjologues. 
If desired, It is also possible to add seall 
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proportions of higher ^functional iooeyanatas such aa 
polyisocyanatee of the biuret or isocyanurata type, or 
products obtained by reacting an excess of diiaocyanate 
with polyols. However, this procedure is not preferred. 
5 In acc rdance with the inv ntion the low m lecu- 

lar weight compounds preferably used as comp nant c) are 
those which c ntain more than ne, preferably two or at 
least two groups which react with isocyanate groups, and 
at least one ionic group, group capable of ion formation, 

10 and/or hydrophilic group. Anionic or anion- forming groups 
are preferred. Suitable groups which react with isocya- 
nate groups are in particular hydroxyl groups and primary 
and secondary amino groups. Suitable acidic groups 
capable of ion formation are carboxy, phosphoric acid and 

15 sulphonic acid groups. Basic groups which can be con- 
verted to cations include, for example, primary, secon- 
dary end tertiary amino groups or onium groups, such as 
quaternary ammonium, phosphonium and/or tertiary 
sulphonium groupe. The anionic groups which are prefer- 

20 ably to be introduced in accordance with the invention 
are carboxyl groupsi they can be introduced, for example, 
by using hydroxycarBSxylic acids of the following general 
formula as component e) i 



(H0).-Q(COOH) y 

25 in which 

Q is a straight or branched hydrocarbon radical having 1 
to 12 carbon atoms and 

x and y are each 1 to 3. Examples of such compounds are 
citric acid and tartaric acid. Preferred carboxylic acids 
30 are those in which x - 2 and y - 1. Examples of these 
oompounds are described in U8-A-3 412 054. A preferred 
group of dihydroxyalkaaoic acids are a, ei-dimethylalkanoic 
acids of the general formula 
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CH 2 0H 
Q« -T - COOH 

£h 2 oh 

in which Q' is hydrogen or C s .,-alkyl. The moat preferred 
compound is a, o>dimethylolpropionic and butyric acid. 

Further example* of dihydroxyalkanoic acids which 
can be used are dihydroxypropionic acid, dimethylolacetic 
acid, dime thy lolbutyric acid, dihydroxyeuccinic acid or 
dihydroxybenxoic acid* Aleo suitable are the polyhydroxy 
acids which can be obtained by oxidation of monosaccha- 
rides, for exampls gluconic acid, saacharic acid, mucic 
acid and glucuronic acid. 

Examples of compounds containing amino groups are 
a, cr-diaminovalaric acid, 3,4-diaminobenzoic acid, 
2,4«diaminotoluene-5-eulphonic acid and 4,4-di- 
aminodiphanyl ether- sulphonic acid. 

Acidic polyesters as described in DJB-A-39 03 804 
can also be employed as component c) according to the 
invention. These polyestere can be prepared by methods 
known to those skilled in the art, as described in, for 
example, Wagner, Sarx; 5th edition; Lackkunstharza; 
[synthetic coating rssins] ; Karl-Hanaer Verlag; 
pp. 86-99. The usual raw materials can be employed for 
preparing the polyesters. 

Examples of thsse are the raw materials mentioned 
for the preparation of the polyesters described under a) . 
It is expedient additionally to use a proportion of tri- 
and/or higher- functional components. Tri functional 
components which can be used are triols, tricarboxylic 
acids, bisanhydrides, hydroxycarboxylic acids and 
dihydroxysulphonic acids. Tricarboxylic acids and di- 
hydroxycarboxylic acids are preferred. These polyesters 
preferably have a molecular weight of from 300 to 2,000, 
a hydroxyl number of from 56 to 374 and an acid number of 
from 28 to 187. 



Component c) may also comprise noaionic 
hydropbilic polyole. Examples of these are compounds 
which contain p lyeth r chains with inc rporated ethylene 
oxide units. They are compounds containing one or two 
hydrogen atoms reactive towards isocyanatas and which 
carry, for example in the side chain, polyether chains 
containing ethylene oxide, or are mixtures thereof. 
Examples include compounds of the general formulae 

r r 

HO - CH - CH 2 - N - CH 2 - CH - OH (v) 
C0-NH-R-NH-C0-0-X-Y-R 6 

HO - X - Y - R 5 (VI) 

HNRJ - X - Y - R 6 

(VII) 

in which 

R - the radical resulting from an isocyanate component, 

for example from isocyanatas as mentioned above, 
R* - is as defined above, 

r # ■ Ci.jj-alkyl, preferably uneubstituted C iv4 -alkyl# 
X mm, radical as obtained by removing the terminal 
oxygen atom from a polyalkylene oxide chain containing 5 
to 90 and preferably 20 to 70 chain members, the chain 
members consisting to the extent of at least 40% and 
preferably 65% of ethylene oxide units, and which may, in 
addition to ethylene oxide units, also represent 
propylene oxide, butylene oxide or styrene oxide units. 
Among the latter units propylene oxide units are pre- 
ferred. 

V m -O- or -MR 1 - , where R # is as defined above. The prepa- 
ration of compounds V to VII can be carried out, for 
example, in analogy to U3-A-3 920 598, US-A-3 905 929, 
US -A- 4 190 566 or U3-A-4 237 264. 

The anionic, cationic or nonionic groups of 
component c) serve to stabilise the aqueous dispersion. 
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Ionic and nonionic groups \can be used together. 
Stabilization by ionic groups is preferred. 

To prepare an anionic urethane prapolymer, the 
dihydroxycarboxylic acida are preferred. Dimethylolpro- 
pionic acid ie particularly preferred. Component c) is 
preferably used in an amount f about 0.4 t about 7.5% 
by weight, particularly preferably about 0.8 to 5.0% by 
weight (calculated ae carboxyl group COOH) , baead on the 
urethane prapolymer according to the invention (eolid 
reain) . When the quantity of carboxyl groups is below 
about 0.4%, it is difficult to prepare a stable emulsion. 
If, on the other hand, tha quantity exceeds 7.5% by 
weight, the hydrophilic character of the emulsion 
increases, making it highly viscous and raducing the 
water-resistance of the coating. 

Tha am ounts of a) , b) and c) are chosen such that 
the product which results from the reaction contains 
terminal, prefarably primary OH groups, i.e. an excess of 
polyol is used. It is possible to use a ratio of OH to 
NCO of more than 1 to 4 si; the range is prefarably from 
1.1 to 2 i 1 and particularly preferably from 1.1 to 
1.7 % 1. Prefarrod polyurethanas contain lass than 280 
milliequivalenta of -NHCOO- par 100 g of solid resin. The 
reaction product may be of branched construction, but is 
in general prefarably of linear construction. 

The hydroxy- functional reaction product of a) , b) 
and c) is converted with component B) into a polyurethane 
resin that contains CH-acidic groups. In this way, 
CH-acidic groups ara incorporated into the polyurethane. 

Depending on the choice of component B) , the 
products formed may contain, for example, the following 
preferably terminal groups: 

0 o 
_ 0 - C - CHB 1 - C - CH 3 (VIII) 

0 n > 

. 0 - C - CHR 1 - C - OR (IX ) 



C 1 U ; i 0 'J a 

- 19 - 

\ 



0 

0 - C - CHR* - CN 



(X) 



o o 

Q - C - CHR 1 - C - NR^ 



(XI) 



in which R* iff as defined above for the general formula 
(I) and R 7 - C^-alkyl, linaar or branched. 
5 Given a suitable choice of the quantities of 

starting components, it is also possible, using poly-/J- 
kato esters having an eater functionality of greater than 
or equal to 2 as component B, to incorporate CH-acidic 
groups into the polyurethane main chain. This can be * 

10 carried out, for exampla, using di esters of malonic acid 
and trieatera of methanetricarboxylie acid. However, it 
is preferred to use resins which contain CH-acidic groups 
at the chain ends or on side chains. 

The synthesis can be carried out by a variety of 

15 methods known from the literature. For instance, the OH 
groups of the intermediate of component A) can be 
attached via a C-0 bond directly to a carbonyl centre. 
Examples of such syntheses are the following reactions! 

1. The reaction of carboxylic acids with CH-acidic groups 
20 and alcohols with the addition of conventional 

esterification catalysts or esterif ication auxilia- 
ries, for example dlcyclohexylcarbodiimide. 

2. The reaction of activated carboxylic acid derivatives, 
such as carboxylic acid esters, carboxylic halides or 

25 carboxylic anhydrides, with alcohols, for example the 

traneeeterif ication reaction 

0 0 0 0 

P-OH * R>0 - C - CHR 1 - C - R ? ->* 8 - C - CHR 1 - C - 0 - P ♦ fl'OH 
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where P - polymer - R x and R J are ae defined above and R* * 
-CH, or -OR\ and R 7 i« •« defined above. 



3. The reaction of alcohol* with dikotonea 



>|— 0 0 0 

P - OH > ;d 0 -J> CH 3 - C - CH 2 - C - OP 

4, Reaction* of alcohol* with diketene adducte 



P0H + J{ ^J{->>™2 



C - CH„ - C - OP 



A descriptive ovarviev ie given in 
J.S. Wiedemann. JOT 62 (1990), 101. 

Keagenta euitable aa component B) for euch 
functionalirationa ara conaeguently, for axaapla. car- 
boxylic aeida containing CK-acidic groupa, their 
aotlvatad darivativaa ouch as eatera, balidaa (e.g. 
chloridea) and anhydridee, dlkatonae and diketene 
adducta, for example: acatoacatie acid> aliphatic 0-keto 
aatara whoae alcohol componante ara volatile, auch aa 
methyl, ethyl and tart-butyl acetoaeatatej 0-keto- 
carboxylic acida auob «e acatoacatie acid; dikatane and 
diketene adducta, auch ae 2,2,6-trimathyl-4H-dioxin-«- 
onei methanetricarboxylic aoid aatara, auch aa trimethyl 
or triethyl aethanetricarboxylate; aliphatic cyano acetic 
aoid aatara, auch aa methyl, ethyl or butyl cyanoacotate. 
Ae deecribed abova, it may be favourable to react com- 
ponenta A and B in the preeenoe of aleohola and option- 
ally of aaterification auxiliariaa. 

The acatoacatie eater derivativea of the poly- 
meric polyola can optionally aleo be reacted with primary 
or eecondary aminea, aa deecribed in DB-A-39 32 S17, to 
give enaminaa. In thia way the CH-ecidity can be 
increaaed. 

The polyurethana reain obtained from A) and B) 
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may contain groups which can be converted to ions, all or 
some of which groups can be converted to the correspond- 
ing salts. 

Where the polyurethane renin contains anion - 
forming groups, th se can th n be converted by process 
step C) into anions. In this case a tertiary amino is 
preferably used for C) . Examples of suitable tertiary 
amines are trialkylamines, such as trimethylamine, 
triethylamine, triisopropyl amine, tri-n-propylamine and 
tri-n-butyl amine, N- alley lmorpholines, such as N-methyl- 
morpholine and N-ethylmorpholine, N-dialkylalkanol 
amines, such as N-dimethylethanolamine, N-diethylethanol- 
amine and N-dimethylisopropanolamine, and mixtures of two 
or more of these compounds. 

Where the polyurethane resin contains cation- 
forming groups, then an acid is preferably used for C) . 
Examples of suitable acids are phosphoric acid or acidic 
phosphoric acid esters, boric acid or organic carboxylic 
acids such as formic acid, acetic acid, propionic acid 
and acrylic acid, dihydroxycarboxylie acids such as 
lactic acid, diaethylolpropionic acid or citric acid, or 
dicarboxylic acids such as malonic acid, glutaric acid or 
oxalic acid. It is also possible to employ mixtures of 
these acids. However, a quarternization reaction with 
alkylating agents, for example the reaction with alkyl 
halides or epoxides, is also possible. 

The polyurethane resin carrying hydrophilic 
groups can be transferred to the aqueous phase before or 
after chain- linking, and gives a fine polyurethane 
dispersion having an average particle size of greater 
than 10 and less than 2,000 na, preferably won than 50 and less 
than 500 na. The systea can be blaodal and preferably wnoaodal. 

In general, it is unnecessary to use emulsifies 
to convert the polyurethane resins used in accordance 
with the invention to aqueous dispsrsions. However, this 
does not exclude the possible addition of emulsifiers of 
ionic and nonionic type in order to facilitate 
amulsification. 

The polyurethane dispersions according to the 
invention which are prepared by reacting components A) 
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anc^ B) and then transferring to water can be used aa such 
for the formulation of aqueous coating composition*. 

The polyurethane resins obtainable from com- 
ponents A) and B) as described above can also be eub- 
jected, using the CH-acidic group* , to a chain- lengthen-, 
ing operation. This chain-lengthening can be carried out 
before or after the transfer to the aqueous phase. 

A preferred procedure is to transfer the 
polyurethane resin of A) and B) to the aqueous phase and 
then to react at least some of the CH-acidic groups 
introduced with B) using suitable chain- lengthening 
agents (component D) ) . In this case the quantitative 
ratios of the reaction components are selected as a 
function of the molecular mass and the content of 

CH-acidic groups. 

As mentioned above, the chain- lengthening accord- 
ing to the invention using component D) may also be 
carried out using a polyurethane resin dispersion as 
described in, for example, EP-A-0 367 051. In this case 
at least one organic polyisocyanate is reacted with at 
least one compound containing more than one group which 
is reactive with isocyanato and at least one ionic group, 
group capable of ion formation and/or hydrophilic group, 
with at least one mono- and/or polyalcohol which contains 
a CH-acidic group and optionally with one or more chain- 
lengthening agents and optionally with one or more 
polyalcohol s. 
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Th polyurethanes can also contain urea groups, either if primary or 
secondary amines are used or if an NCO excess is employed followed 
by dispersion in water. The resulting polyurethanes may, for 
example, be dispersed in water in the presence of bases such as 
5 anwonla or organic amines. However, it is also possible to react any 
polyurethanes or polyurea resins obtained by other processes with 
the reaction product of A and B. 

Compound* (component D) suitable for chain- 
lengthening according to the invention are those which 
10 react with CK-acidic centres. They must provide the 
possibility for at least two reaction*. 

Example* of compound* suitable for thia purpose are: 

1. Anwatlc, arallphatic, aliphatic or cycloaliphatic mono- and 
polyaldehydes which may be present as Bonomers or poly- 

15 mere, preferably aliphatic or cycloaliphatic aldehydes 

having a low degree of steric hindrance and molecular 
weights of from 30 to 500 and preferably from 
30 - 300, such as formaldehyde, ace t aldehyde , glyoxal, 
glutaraldehyde, paraformaldehyde, propionaldehyde, 

20 butyraldehyde, isobutyr aldehyde, 2-methylpentenal, 

furfural or acrolein. 

2. Aromatic, aliphatic or cycloaliphatic polyisocyanates 
which are conventional in the chemistry of coatings. 
In addition to the diiaoeyanatea already lieted as 

25 examples under b) , it is also possible to employ 

NCO- containing prapolymere or higher- functional 
' isocyanates (having an NCO functionality of > 2) . 
These are, for example, isocyanates of the biuret or 
isocyanurate type, but also products obtained using an 

30 excess of diisocyanateo by reaction with polyols. The 

polyole concerned may be either of low or high molecu- 
lar weight. Examples of auch polyisocyanatee are the 
adduct of 3 mol of isophorone diisocyanate with 
trimethylolpropane, or poly functional NCO- containing 

35 prepolymers. The prepolymers should also be understood 

as including, preferably, water-emulsif iable 



- 24 - 



prepolym ri which may be stabilized by ionic and/ r 
nonionic hydrophilic groups. NCO prepolymere stabi- 
lized by anions art described in, for example, 
EP-A-0 089 497 as a reaction product prior to chain - 
lengthening in the wat r phase. 

A further group of suitable aliphatic polyieocya- 
natee can be prepared, for example, by selective reaction 
of silylated pblyalcohols with isocyanatocarboxylic acid 
chlorides • Examples of such ester group-containing poly- 
isocyanates are those based on hoxane dlioocyanate and 

pentaerythri tol . 

the chain- lengthening reagents which are suitable 
can be employed individually or in combination. 

The chain- lengthening can also be carriad out, at 
least partially, aven before the transfer to the aqueous 
phase, but is preferably carried out in the aqueous 
dispersion. For this purpose it is advantageous if D) has 
good emulsif lability in the dispersion phase. This can be 
assisted, for example, by hydrophilic groups in D) . To 
accelarate tha reaction, the mixture can optionally be 
heated to slightly elevated temperatures. 

The chain- lengthening can optionally be carried 
out in the presence of one or more low molecular weight 
compounds, having a molecular weight of < 1,000, which 
also contain CH-acidic groups. Thay have a functionality 
of a 2, preferably of between 3 and 5, and can thus lead 
to branching. They are designated below as component E) . 

The CH-acidic compounds employed as component E) 
are those containing at least two CH-acidic hydrogen 
atoms which may, for example, come from one or more of 
the following groups, which may be identical or 
different: 

hi - CH - h3 



where hi is selected from 
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o o o 

-g-,-8-0-. -6-H-. -CM, -N0 2 

where h2 is eel ctad from 

P 0 0 , 

- C - p - C - 0 - C - N - CM, 

and where h3 ifl selected from 



• 0 0 0 j 

c » u * elkyl, alkylene, 

the carboxyl or carboxamide groups defined by the above 
5 radicals hi, h2 and h3 being attached in each oase via 
the carbon atom to the CB group, and the Cfl group being 
attached to an oligomer unit optionally via at least one 
* of the radicals hi, h2 and/or h3. The CH-acidic 
functionality of component E) ie on average greater than 

10 or equal to 2 per molecule. If b3 in the general formula 
has the meaning of a hydrogen atom, then a group of this 
kind may be adequate since it contains two acidic hydro* 
gen atoms. The CH-acidic functionality of S) is on 
average greater than or equal to 2, i.e. monofunctional 

15 compounds can also be employed in a mixture with higher- 
functional molecules . 

Examples of compounds having a functionality of 
> 2 and an average molecular weight of less than 1,000 
are aoetoacetic acid derivatives, for example esters or 

20 amides. Esters are obtained by, for example, reacting 
polyols, for example trimethylolpropane, pentaerythritol 
or oligo esters having a functionality of > 2 with 
CH-acidic carboxylic acids or derivatives thereof, 
diketene or dlketene adducts. Corresponding amides are 

25 obtained by, for example, reacting polyaminea having a 
functionality of more than 2 with CH-acidic carboxylic 
acids or derivatives thereof, diketene or diketene 
adducts. 
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The reaction of components A) to E) with one another is 
preferably carried our without solvent, preferably stepwise by the 
known processes of organic chemistry. For example, the 
polyol component a) , the^isocyanate b) and the component 
c) which' is polyfunctional with regard to isocyanate 
groups are first of all reacted with one another in the 
absence of solvent. In this context, components a) and b) 
can first be raactsd with one another and further reac- 
tion carried out with c) , or all the components can be 
reacted at the same time. The resulting OH-containing 
reaction product is reacted further in the absence of 
solvent with B) to give a functionalized urethane-urea. 

The reaction may preferably be carried out in the 
absence of solvent but may also be carried out in sol- 
vents suitable for polyurethane synthesis and familiar 
per se to thosa skilled in the art. In this case it is 
advantageous to distil off the solvents, optionally in 
vacuum, prior to further processing. The distillation can 
be carried out at any stage in the process. Small quan- 
tities of residual solvent do not impair the finished 
dispersion. 

The CH-acid-functionalized polyurethane resin 
may, after transfer to the aqueous phase in accordance 

with the process *t*p C), be chain-lengthened using component D). 
Chain-lengthening is optionally carried out in the presence of 
component E). D> and/or E) should be mixed 

homogeneously with the CH-acidie-functionalized 
polyurethane resin. This can be carried out before or 
after the salt formation in the organic phase, or before 
or after the dilution with water. The chain- lengthening 
reaction takes place preferably in the aqueous disper- 
sion. 

In the preparation of the polyurethane resin 
dispersion according to the invention, the individual 
components A) t B) and optionally D) and E) , and a), b) 
and c) , are reacted with one another in amounts such that 
binder, properties desired by those skilled in the art are 
obtained, such as water-dispersibility, viscosity beha- 
viour and film-forming properties. By selecting the 
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nature and amount of the components, it is also poaeible 
to influence properties such as hardness and weathering- 
resistance of the coatings obtained from the dispersions. 
The selection of the nature and amount f the c mponents 
can easily be carried out by thos skilled in the art on 
the basis of the teaching indicated here, on the basis of 
routine experim nts if desir d. 

The preparation of the aqueous dispersion of the 
reBin, whether chain- lengthened or not, can be carried 
out by known processes. For example, it is possible 
initially to take the neutralised resins and to add water 
to them with thorough dispersion. It is also possible 
initially to take the water phase, containing neutraliz- 
ing agents if desired, and to incorporate the resin with 
stirring. A continuous mode of operation is also pos- 
sible i.e. the resin, water and neutralizing agent are 
simultaneously mixed together homogeneously in known 
apparatus, for example a rotor- stator mixer. The transfer 
to the aqueous phase can be assisted by increasing the 
temperature. 

The pH of the resulting polyurethane dispersion 1s 
controlled and May for exaiple, be adjusted to a value between 6 and 
8. The components forn a fine opagne or turbid polyurethane 
dispersion. 

The anionic polyurethsno dispersions aocording to 
the invention, or ussd in accordance with the invention, 
have an aoid number of from 5 to 90 {based on the 
solids), preferably more than 10 and less than 50. The 
solids content is between 25 and 55% by weight, prefer- 
ably more than 35 and less than 60% by weight. The 
number-average molecular mass (Hn) of the polyurethane 
resins contained in the polyurethane dispersions accord- 
ing to the invention, or those used in accordance with 
the invention, is for example from 2,500 to 1,000,000, 
the lower limit preferably being at 5,000 and particu- 
larly preferably at 20,000 and the upper limit being 
preferably, at up to 500,000. 

Using the PU dispersions according to the inven- 
tion, whether ohain-lengthened or not, it is possible to 
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prepare aqueous low-Bolvent coating compositions, 
preferably basecoat compositions. For this purpose, th 
PU dispersion is admixed, for example, with pigments, 
further binders, additiyes and optionally with small 
5 amounts of solvents. 

The polyurethane component ] of the coating agents of the 
invention can contain one or more further binders. Examples for such 
binders are usual film forming waterdilutable polyester resins, 
waterdllutable polyacrylate resins and different waterdilutable 
polyurethane resins. They can be reactive or non- functional. They 
can amount from 0 to 95 % by weight of the total resins weight 1n 
component I. The preferred amount is 0 to 80, particularly 0 to 60 
X by weight. 

Specification and amounts of additional binders are chosen 
1n such a way that preferably a mixture Is obtained having an 
average amount of ionic groups, groups convertible Into ionic groups 
I and/or hydrophlUc groups corresponding to 5 to 200 oeq per 100 g 
resin solids. 

If desired the additional binder can be precondensed with 
the polyurethane resins of component I at elevated temperatures. 

Examples of water- dilutable polyesters are those 
containing free carboxyl groups, i.e. polyesters with a 
high acid number- Two basic methods are known of incor- 

30 poratlng the required carboxyl groups into the resin 
system. The first consists in terminating the 
esterlfication at the desired acid number. With this method 
insertion of sterically hindered carboxylic groups is preferred, 
e.g. by condensation with dimethylol proprlonlc acid. After neutra- 
lization with bases the resulting polyesters are soluble 
in water. The second possibility consists in the forma- 

35 tion of partial eaters of di- or poly carboxylic acids 
with hydroxyl-rich polyesters of low acid number. For 
this reaction it is usual to employ anhydrides of the 
dicarboxylic acids, which under mild conditions are 
reacted with the hydroxyl component, forming a free 



carboxyl group, \ 2104845 

The wat r-dilutable polyacrylat resins, just 
like the polyester raains described above, may contain 
free carboxyl groups- These resins ar gen rally acrylic 
5 or methacrylic copolymers, and the carboxyl groups are 
derived from the acrylic or m thacrylic acid units. 

The additional polyurethane dispersions should be 
understood as including, for example, those d scribed in 
DE-A-36 28 125. These are anionically stabilized 
10 PU dispersions which are formed by reacting polyols, 
diisocyanates and ionic compounds and chain- lengthening 
with amines. It is also possible to add PU dispersions 
stabilized by nonionie hydrophilic groups to the coatina 
compositions according to the invention. ^ e * a er 

dilutable polyester and polyurethane resins can be acrylatcd or 
grafted by suitable polymerisation reaction in dispersons. Exaaples 
for acrylated PU-d1spersions are described in DE-A-4122265. 
15 a further group of aqueous dispersions which can 

- be added to the coating compositions according to the 
* invention are the dispersions described in 
DB-A-36 28 124, based on ionic, epoxide group -containing 
polyoondensation products which are reacted with copoly- 
20 merizable unsaturated monomers. 

When adding further binders, it goes without 
saying that additional ionically stabilized resins and 
dispersions can only be used together with ionic disper- 
sions according to the invention which carry the same 
25 charge, so as not to- impair the stability. 

In preparing the coating compositions according 
to the invention it is poasible to use various cross- 
linking agents, such as, for example, formaldehyde 
condensation resins, such as phenol- formaldehyde conden- 
30 sation resins and amine- formaldehyde condensation resins # 
and blocked polyisocyanates. The crosellnking agents may 
be used individually or in a mixture. The mixing ratio of 
crosslinking agent to polyurethane resin is preferably 
from 10 s 90 tjo 80 : 20 and particularly preferably from 
35 20 : 80 to 70 ; 30, in each case based on the weight of 
solids. 

Amine resins which are suitable as crosslinking 
agents include, for example, alkylated condensation 
products prepared by reacting aminotriazines and amido- 
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triazines with aid hydes. Using known industrial 
processes, amines, or compounds which carry amino gr upa, 
auch as melamine, guanamine, acetoguanamine, benzoguana- 
min , dicyandiamide or area undergo condensation reac- 
tions, in the presence of alcohols auch as methanol, 
•thanol, propanol, butanol or hexanol, with aldehydes, in 
particular formaldehyde. The reactivity of such amine 
resins ia determined by the degree of condensation, the 
ratio of the amine or amide componenta to formaldehyde 
and the nature of the etherification alcohol uaed. 
Examples of such resins and their preparation are 
described in "Houben-Weyl, Methoden der organischen 
Chemie" [Methods of Organic Chemistry! ■ 1963, page 357. 
Theae producta are readily available commercially. 

It ia alao posaible to use blocked polyisocya- 
natea as croaalinking agenta. Any desired polyisoeyanates 
can be used for the invention, in which the iaocyanate 
groupe have been reacted with a compound ao that the 
blocked polyieocyanate formed ia reaiatant at room 
temperature to hydrexyl groups and water, but ia reactive 
at elevated temperaturea, generally in the range from 
about 90 to about 300«C. In the preparation of the 
blocked polyiaooyanatea, any desired organic polyiaecya- 
natea auitabla for eroaalinking can be uaed. Preferred 
iaocyanatea are thoae containing about 3 to about 3« and 
in particular about 8 to 15 carbon atoma. Examplee of 
auitabla diiaocyanates are the diieoeyanatea mentioned 
above aa component b) . 

It ia preferred to uae polyiaocyanatea of higher 
iaooyanate functionality, auch aa thoae mentioned above 
under b) and D) . Kxamplae of theae are trie (4-isooyana- 
tophenyl) methane, 1, 3, S-triiaocyanatobenzene, 2,4,6-tri- 
iaoayanatotoluene, i,3,5-trie(6-ieooyanetohexyl)biuret, 
bia(2,5-diiaooyanato-4-methylphenyl)methane and poly- 
meric polyiaooyanates, auch aa dimera and trimers of 
diisooyanatotoluene. Mixtures of polyisoeyanates can alao 
be uaed. 

The organic polyieoeyanntee which are auitabla as 
erosslinking agents in the coating compositions according 



to the invention may also be pr po^|i^434^' lved ' for 
example, from a polyol, including a polyether polyol r 
a polyester polyol. As is known, for this purpose polyols 
are reacted with an excess of polyisocyanates t form 
5 prepolymers having terminal iaocyanate groups. Examples 
of polyols which can be used for this purpose are simple 
polyols, for example glycols such as ethylene glycol and 
propylene glycol, and other polyols such an glycerol, 
trimethylolpropane, hexanetriol and pentaerythritol, and 
10 also monoethers such as diethylene glycol and tripropy- 
lene glycol, and polyethere which are condensation 
products of such polyols with alxylene oxides. Examples 
of alkylene oxides which are suitable for the condensa- 
tion with these polyols to form polyethers are ethylene 
15 oxide, propylene oxide, butylene oxide and styrena oxide. 
These condensation products are designated in general as 
polyethers having terminal hydroxyl groups. They may be 
linear or branched. Examples of such polyethers are 
» polyoxyethylene glycol with a molecular weight of 1,540, 
20 polyoxypropylene glycol with a molecular weight of 1,025, 
polyoxytetramethylene glycol, polyoxyhexaaethylene 
glycol, polyoxynonamethylene glycol, polyoxydecamethylene 
glycol, polyoxydodecamethylene glycol and mixtures 
thereof. Other types of polyoxyalkylene glycol ethers can 
23 also be used. Particularly suitable polyether polyols are 
those obtained by reacting such polyols, such as ethylene 
glycol, diethylene glycol, triethylene glycol, 
1,4-butanediol, 1,3-butanediol, 1,6-hexanediol and 
mixtures thereof, and glycerol, trimethylolethane, tri- 
30 methylolpropane. 1,2, 6 -hexanetriol, dipsntaerythritol, 
tripentaerythritol, polypentaerythritol, methyl 
glucosides and sucrose with alxylene oxides, such as 
ethylene oxide, propylene oxide or mixtures thereof. 

The blocked polyisocyanates which can be employed In 
3S accordance with the Invention as crosslinklng agents may be blocked 
with conventional monovalent and volatile blocking agents as are 
employed in the chemistry of coatings. Examples o£ these 
are various alcohols, oximes, phenols, amines, beta-Jceto 
compounds and phthalimide etc. The polyisocyanates can be 



1 



- 32 - 210JS45 

blocked in one mol cule by the same or different blocking 
agents. The croaslinking agents used may aleo be mixtures 
of differently blocked poly ieocy ana tee, or elae polyiso- 
cyanatee containing different blocking groupa in the 
mol cul . 

The blocking of the polyiaocyanates may involve, 
for example/ the use of any desired aliphatic, cyclo- 
aliphatic or aromatic alkyl monoalcohols which are suit- 
able. Examples of these are aliphatic alcohols such as 
methyl # ethyl, chloroethyl, propyl, butyl/ amyl, hexyl, 
heptyl, octyl, nonyl, 3/3, 5-trimethylhexyl, decyl and 
lauryl alcohol, cycloaliphatic alcohols such as cyclopen- 
tanol and cyclohexanol, and aromatic alkyl alcohols such 
as phenyloarbinol and methylphenylcarbino.l . It is also 
possible, optionally, to use small proportions of mono- 
aloohols of higher molecular weight and relatively low 
volatility/ these alcohols acting as plaeticizers in the 
coatings after their elimination. 

Other suitable blocking agents are oximes such as 
methyl ethyl kstoxime/ acetone oxime and cyclohexanone 
oxltt, and also caprolacta«s f phenols, pyrazole derlvates and 
hydroxa»1c acid esters. Preferred blocking agents are aalonlc 
esters, acetoacetlc esters, B-dlketones and methyl ethyl ketoxiae. 

The blocked polyisocyanates are prepared by 
reacting a sufficient quantity of a blocking agent with 
the organic polyiaocyanate/ with .the optional addition of 
aatalysts/ so that no further free isocyanate groups are 
present. 

The coating compositions according to the inven- 
tion may also contain polymer microparticlea known to 
those skilled in the art- Croeslinked or uncrosslinked 
aicropar tidies may be employed. Examples of such polymer 
micropar tides are described in EP-A-0 038 127 and 
EP-A-0 234 362. 

The coating compositions can also contain coating 
additives, for example agents which affect the rheology, 
such as highly disperse silicic acid, phyllosilicatea or 
polymeric urea compounds. Examples of other effective 
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thickeners are water-soluble cellulose ethers, such as 
hydroxyethylcellulose, methylcellulose or carboxym thyl- 
cellulose. and/or synthetic polymers containing ionic 
groups and or groups having an associative effect, such 
as p lyvinyl alcohol, poly (meth) acrylamida, 
poly (math) acrylic acid. polyvinylpyrrolidone, 
styr ne/maleic anhydrid or thyl n /maleic anhydride 
copolymers and their derivative*, or else hydrophobieally 
modified ethoxylated polyurethanoa or polyacrylates . 
Besides these, antidepoaition agents, levelling agenta, 
light stabilizers, antifoaming agents, for example 
Silicons-containing compounds, wetting agents and 
adhesion promoters can be employed. Wetting agents are 
understood as including known paste resins, as described 
for example in DB-A-40 00 889, which can be employed for 
the batter dispersion and grinding of the pigments. 
Catalysts can optionally be employed to aecelerato 
curing, but curing is also possible using thermal energy, 
without the use of a catalyst. 

Suitable solvents to be present in low amounts 
are conventional coating solvents, which may come from 
the preparation of the binders or be added separately. 
Examples of such solvents sra mono- or polyhydrie alco- 
hols, for example propanol, butanol and hexanol, glycol 
ethers or esters, for example diethylene and dipropylene 
glycol dKC^slkyl ethers, ethoxypropanolj butyl glycol, 
glycols such as ethylene glycol, propylene glyool and its 
oligomers, H-methylpyrrolidon*. and ketones such as 
methyl ethyl ketone, acetone and cyolohexanone, aromatic 
or aliphatic hydrocarbons, for example toluene, xylene or 
C,-C„ linear or branched aliphatic hydrocarbons. 

Via the number of solvents, influence may be 
exerted on the flow and viscosity of the coating composi- 
tion. The evaporation characteristics can be influenced 
by the boiling point of the solvent mixture employed. 

Examples of suitable pigments are inorganic 
and/or organic colour pigments and/or effect pigments 
such as, for example, metallic or pearlescent pigments. 
Examples of such pigments are those of copper or its 
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alloys, aluminium or at el/ or multilayer silicates coated 
with metal oxides. These can be used individually or in 
a mixture. Pref rence ia given to the employment of 
aluminium pigments. The -quantity is between 0.5 and 15% 
by weight baaed on the coating composition. If the PU 
dispersions are used as sole binders, the preferred 
metallic pigments are those commercially available metal 
powders which are specifically pretreated for aqueous 
systems. The metal powders can be employed together with 
one or more further nonmetallic pigments or dyes, for 
example microfine titanium dioxide or finely dispersed 

silicic acid. 

Known organic or inorganic colour pigments can be 
employed as further pigments. Examples of colour pigments 
are vat dyes, quinacridonee, perylenes and phthalo- 
oyaninee. Examples of inorganic pigments are carbon 
black, titanium dioxide or iron oxide pigments, and 
transparent pigments such as micronized titanium dioxide 
and micronized barium sulphate or silicon dioxide. As an 
option, it is also possible to add extenders such as 
kaolin, mica, chalk, barium sulphate, silicic acids or 
ground quartz. Solid-colour basecoats are pref erably 
prepared using these colour pigments. 

The coating compositions according to the inven- 
tion can be prepared by methods which are known per se. 
For example, the pigments and/or extenders can be dis- 
persed in a proportion of the binder diapersion and 
can be grinded. In this case specific paste resins can also be 
employed. The viscosity can be adjusted to a suitable 
value by adding water or, if desired, solvent. Grinding 
can be followed by the addition of the further coating 
components, for example a further PU dispersion, addi- 
tional binders, croaalinking agents, agents affecting 
rheology, antifoama, anti-pi tting agents, levelling 
agents, oatalyats or solvents. The solids content and pH 
o£ the coating composition are adjusted if desired. Care 
, should be taken that the components used are mutually 
compatible and produce a coating composition which is 
stable on storage. 
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The pH of the coating compositions is preferably 
from 6.5 to 8. The finished coating compositions 
g nerally have a solids, cont nt of from 10 - 45* by 
weight, and their viscosity (using the DIN 4 flowcup) is 
from 15 to 35 see. Their water c ntent is from 55 - 90% 
by weight and the content of organic solvents is from 
0 - 20% by weight, preferably below 10% by weight and 
particularly preferably below 5% by weight, in each case 
based on the overall coating composition. 

The solids content and the viscosity can be 
matched directly prior to use to the particular applica- 
tion conditions. 

The binders are particularly suitable for the 
preparation of coating compositions for the colour- 
imparting basecoats. However, it is elso possible to use 
than to prepare other coating compositions, for example 
primers, fillers or stonechip-resistanee coats. In this 
context the selection of the pigments and additives and 
their concentration ara adapted to the particular use 
intended. 

The invention also relatss to a process for the 
preparation of a multicoat finish, in which, for example, 
any pri»ar or adhesion coat is appliad to a substrate, 
optionally as the first coat. This coat can prsferably be 
produced from watsr-thinnable coating compositions. A 
coloured basecoat is applied to this first coat using the 
coating composition according to the invention. This 
basecoat is either dried under hot conditions or the 
process is continued, after an optional brief flash-off 
time, by a wet- on-wet method. On top of the latter ooat 
« clearcoat is appliad. Suitable clearcoats are in 
principle all known coating compositions or those which 
do not contain transparsnt pigments, in this context it 
is possible to use conventional 1- or 2-component 
coatings containing solvent, or water- thinnable clear- 
coats, powder clearcoats or radiation-curable coatings. 
The basecoat and clearcoat layers are preferably applied 
by a wet-on-wet method. 

After application the clearcoat and optionally 



th basecoat are preferably dried at elevated 
temperature. The drying condition* for the topcoat lay r 
(basecoat and clearcoat) depend on the clearcoat system 
used. They may be at from 20 to 150°C. For refinishing 
5 purposes, for example, temperature* from 20 to 80«C are 
preferred; for the purposes of OEM finishing the pre- 
ferr d t mp ratures ar ver 100'C, for exampl more than 
110 °c. The coating compositions of the Invention can be 
formulated as one component or two component systems. 

The invention also relates to a substrata coated 
10 with a multicoat finish which has been obtained by the 
application of at least one primer layer, based prefer- 
ably on a water- thinnable coating composition/ the 
application of a colour- imparting basecoat with a coating 
composition according to the invention, the optional 
15 drying of the basecoat and the application of a trans- 
parent coating composition as a topcoat, and the sub- 
sequent heating of the coated substrate. If desired/ it 
is also possible to supplement this multiaoat finish with 
additional coats, 
20 The multicoat finish according to the invention 

has a good surface. The adhesion between the coats and 
the basecoat is good, and no delamination faults are 
evident even on exposure to a damp atmosphere. The 
invention ie particularly suitable for use in automotive 
25 finishing (OEM finishing and refinishing) . 

Suitable substrates are metallic and plastics 
substrate*. The substrates known in the automobile 
industry are particularly suitable, for example iron, 
zino, aluminium, magnesium or alloys thereof, and 
30 polyur ethanes, polycarbonates or polyolefins. The latter, 
may if desired be coated with primers. The coating • 
compositions according to the invention are, however, 
also outstandingly suitable for coating other substrates, 
in particular mineral substrates such as concrete and 
35 wood, and for coating sheets (plastics and paper sheets) 
and for producing thin coats for adhesively bonding two 
or more substrates. 

The coating compoai tione formulated with the 
polyurethane resin dispersions according to the invention 
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are distinguished by good storage stability. The water- 
dilutability of the dispersion is not a pr blew; the need 
for cosolvents is minimal. The coating compositions 
formulated in accordanc with the invention xhibit. 
excellent atomization charact ristics on spray applica- 
tion. Th production of multilayer coatings results in 
very good interlayer adhesion. In the formulation of 
metallic coatings, good metallic effects are obtained. 

The invention is illustrated in more detail below 
on the basis of exemplary embodiments. 

p^yurethflfrft ^spersion 1: 

518 g of a polyester of hexanediol, noopentyl 
glycol, adipic acid and isophthalio acid, having a 
hydroxy 1 number of 130 and an acid number of below 3, and 
54 g of dimethylolpropionic acid are dried for 1 h at 
100°C in vacuo. The polyester is then cooled to 80"C and 
178 g of isophorone diisocyanate are added at a rate such 
that the reaction temperature does not exceed 85*C. The 
reaction mixture is held at this temperature until no 
further free NCO groups can be detected. When this 
condition is reached the addition of 75 g of ethyl 
acetoacetate is commenced. After addition is complete, 
the temperature is raised over a period of 1 h to 140"C, 
and the mixture is held at this temperature until no 
further distillate is collected. In order to remove the 
residues of eliminated alcohol and unreacted ethyl 
acetoacetate, a vacuum is briefly applied. To disperse 
the aaetoacetate-functionalized polyurethane in water, 
first of all 20.2 g of triethylamine are added, and 
stirred in thoroughly, and then a stable dispersion is 
produced of 1221 g of deioniacd water, giving a solids 
content of 40% by weight. For chain- lengthening, 17 g of 
formaldehyde solution (37% by weight) are added and 
stirring is continued for 2 h. 
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Analytical characteristics: Acid N . (mg of KOH/g) : 29 

pH value s 7.2 

Stoving rasidua 
(30 min at 150°C) » 39.6% 
by weight 

Polvurethnni dlapergion 2; 

641 g of a commercially available c apro lac tone - 
diol having a hydroxyl number of 112 and 48.2 g of 
dimethylolpropionic acid are dewatered in vacuo for 1 h 
at 110°C, The mixture is cooled to 80 - C and 177,6 g of 
iaophorone diieocyanate are added at a rate such that the 
temperature does not exceed 85 °C. The reaction mixture is 
held at thie temperature until no further free iaocyanate 
can bo detectad. The reaction mixture ie heated to 100 P C 
and 76 g of tart-butyl acetoacetate are added dropwise. 
The temperature ie raised over a period of 1.5 h to 150°C 
and maintained until no further distillate is collected. 
To remove the residues of tert-butanol and unreacted 
starting material, a vacuum is applied. 

To enable a dispersion of the resin, it is 
neutralised with 19.2 g of metbyldiethanolamine. Using 
1,383 g of fully deionised water, a fine stable disper- 
sion with a solids content of 40% by weight is prepared. 
For chain- lengthening, 41 g of a 25% strength by weight 
solution of glutaraldehyde in water are added and the 
mixture is stirred for 2 h. 

Analytical characteristic*: Acid No. (mg of KOH/g): 25 

pB » 7.1 

Stoving residue 
(30 min at 150°C> : 39.8% 

by weight 

f g^yuret h^f dispersion 2ft: 

The procedure as described under 2 is followed, 
except that the polyol component used is a commercially 
available polycarbonate diol having a hydroxyl number of 
112. 
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Analytical characteristics: Acid Mo. <mg of KOH/g) : 25 

pH * 7.1 

Stoving residue 
(30 min at 150 °C) x 39.7% 

by weight 

PQ^yiirethane di spersion 3: 

749 g fa polyester of diethylene glyc 1. 
hexanediol, adipic acid and isophthalic acid having a 
hydroxyl number of 60 and an acid number of less than 3. 
together with 80.4 g of dimethylolpropionic acid, are 
dewatered for one hour at 100'C. The mixture is cooled to 
80»C and 209 g of bis (4-ieocyanatocyolohexyl)metbane are 
added at a rate such that the temperature does not exceed 
85»C. The reaction temperature is maintained until no 
further isocyanate groups oan be detected. For f nationa- 
lization, 88 g of tert-butyl acetoacetate are added to 
the reaotion mixture, the subsequent procedure being as 

described for 2. 

For the transfer of the resin prepared in this 
way, the resin is added with thorough stirring to 1,619 g 
of fully deionised water containing 34 g of methyl- 
die thanolamine. A fine dispersion is formed having a 
solids content of 40% by weight. 

Analytical characteristics i Acid Mo. (mg of KOH/g) » 35 

pB » 7 ' 2 

Stoving residue 
(30 min at 150«C) i 40.1% 

by weight 

pg^wrafchaine d< uparaion 4» 

The procedure of the preparation of the resin 
stage is as described for 3, except that the transfer to 
the dispersion is carried out using a rotor/stator mixer. 

Polinitfet ;hnnfl flftsP** l,tQn s ' 

489 g of a polyester of noopentyl giyeol, pen- 

tanediol and adipie acid, having a hydroxyl number of 90, 
together with 75 g of dimethylolpropionic acid are dried 
for one hour at 100»C. 178 g of iaophorone diisocyanate 



are then added at a0»C at a rate such that the tempera- 
tur do * not xce d 8S°C. The reaction mixture is held 
at 85 "C until no further free iuocyanate can he detect d. 
Puncti nalization ia then carried out as in 1, using 
51.6 g of ethyl acatoaeetate. 

For conversion to an aqueous dispersion, 22.6 g 
of triethylamin are first added and stirred in 
thoroughly and then 1,194 g of fully deionized water are 
metered in. A fine polyurethane dispersion iB formed 
having a solids content of 40% by weight. 

For chain- lengthening, 16 g of glyoxal (30% by 
weight in water) are added and stirring is continued for 
2 hours. 

Analytical characteristics: Acid No. (mg of KOH/g) : 40 

pH t 7.3 

Stoving residue 
<30 ain at 150'C) « 39.5% 

by weight 

Polvuroth an* dispersion 6i 

489 g of a polyester of neopentyl glycol, pen- 
tanediol and adipic acid (having a hydroxyl number of 90) 
together with 75 g of dimethylolpropionic acid are dried 
for on* hour at 100«C. 17B g of isophorona diisocyanata 
are then added at 80 *C at a rata such that the tempera- 
ture does not exceed 85 »C. The reaction mixture is hold 
at 6S'C until no further free iaooyanata groups oan be 
detected. Functionalization is than carried out using 
45 g of ethyl cyanoacetata. 45 g of ethyl cyanoacetate 
are added at 80 «C and the tempsratur* is raised over a 
period of 2 h to 160*C. This tamperatura is maintained 
until ths reaction ceases. To remove residues of un- 
reached starting material and ethanol, a vacuum is 
applied for a short time. For transfer to the aqueous 
dispersion, first of all 22.6 g of triethylamino are 
thoroughly incorporated. A fine aqueous disparsion is 
then prepared using fully deionized water. 

For chain- lengthening, 16 g of glyoxal solution 
(30% by weight in water) are added and the mixture is 
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stirred for 2 h. 



Analytical characteristics: Acid Ko. (mg o£ KOH/g) : 39 

pH : 7.4 

Stoving residue 
(30 mia at 150 a C) s 39.5% 

by weight 

ppt yurtttb ^e dispersion 7? 

A urethane diol is first prepared as described in 
Example 1. from 518 g of polyester, 54 g of dimethylol- 
propionie aoid and 178 g of isophorone diisocyanate; this 
urethane diol is subsequently funetionaliied with 75 g of 
ethyl acetoacetate. 

Prior to neutralisation with 20.2 g of triethyl- 
amine, 10 g of trimethylolpropane triacetoacetate are 
added to the resin, and the mixture is thoroughly 
homogenized. Then the stated amount of neutralizing agent 
is added and a stable fine dispersion having a solids 
content of 40% by weight is prepared using 1221 g of 

fully deionised water. 

For chain-lengthening, 19.7 g of formaldehyde 
solution (37% by weight in water) are added, and the 
mixture is stirred for 2 h. 

Analytical characteristics » Acid Ho. <mg of KOH/g) t 30 

pB ' 7.3 

Stoving residue 
(30 min at 150»C) i 40.2% 

by weight 

Pft?v «^thane dispersion 9* 

In a reaction vessel with stirrer, internal 
thermometer, heating and a reflux condenser, 250 g of * 
linear polyester (composed from adipio acid, isophthalic 
acid and hexanadiol, hydroxyl number 77, acid number 10) 
are heated with 80 g of methyl ethyl ketone and 53.3 g of 
M-methylpyrrolidone to 70-C, and at this temperature 74 g 
of hydrogenated biaphenol A and 28.3 g of dimethylol- 
propionio acid are added. The batch is heated to 120 »C, 
stirred at this temperature for half an hour, and 
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dewat r d in vacuo. 146.7 g of h xamethylene diisocyanate 
are then added at 70 a C, After the exothermic reaction 
{< 90°C> has subsided, the batch ie held at 90«C until a 
free ieocyanate content o'f 1.8% ie reached. At this point 
in tim , 41 g of an adduct of 1 aol of n opentylglyc 1 
and 1 mol of ethyl acetoacetate are added. The mixture ie 
stirred at 90 °C until no further free inocyanate groups 
can be detected. 

The mixture is neutralized at 60°C using 18.1 g 
of triethylamine and a fine polyurethane dispersion 
having a solids content of 30% by weight is prepared 
using 1,242 g of fully deionized water . This dispersion 
is chain-lengthened using 8.5 g of glyoxal (30% by weight 
solution in water) , by stirring the mixture for 3 hours 
at room temperature. 

Analytical characteristics: Acid No. (mg o£ KOH/g) i 24 

pH * 7.3 

Stoving residue 
(30 min at 150 *C) : 29.6% 

by weight 

^ligation Example i 

Based on the polyurethane dispersions 1 to 8 
described, aqueous basecoats were formulated by way of 
example . 

As a preliminary test for automotive OEM 
finishing the basecoats are applied to test panels which 
have been pretreated as follows: 

1. degreasing 

2. ' pre treatment (e.g. phoephatization) 

3. application of A corrosion protection coat with a 
commercially available cathodic electrodepoaition 
primer, and subsequent drying under hot conditions 

4. coating with a commercially available automotive 
production- line filler, followed by drying. 

The baeecoat (10 to 15 *im dry film thickness) is 
flushed off for 10 minutes at room temperature and then 
subjected to preliminary drying for 6 minutes at 80°C in 
a circulating-air oven. It is then coated over with 
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various cl arcoata (30 to 50 /im dry film thickness) , and 
the c mplete topcoat layer, comprising baaecoat and 
eleareoat, ia dried together at 130°C in a circulating- 
air ven. The clearcoats are, on the one hand, 
5 commercially available 1-component polyester or poly- 
acrylate/melamine resin Byatame and, on the other hand, 
commercially available 2-compon nt isocyanate f rmula- 
tions . 

The basecoats containing the polyuretbane disper- 
10 eions according to the invention are distinguished by the 
following favourable application properties! water- 
dilutability without problem*, low cosolvent requirement, 
outstanding atomixation characteristics on application 
using a cup- type spray gun, and an excellent metallic 
15 effect. 

the dispersions according to the invention have 
alao been ussd in coating compositions for coating 
plastics and in automotive ref inishing, with the specific 
» eubstrates and application conditions being taken into 
20 account. The coating procedure was distinguished by the 
aame outstanding features as described above. 
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Herberts Geaellschaft mit beschrankter Baftung 

£atent_Claiaa 

I. Aqueous coating composition wbicb is self -drying 

5 or crosslinks by means of external agents, comprising 

I) 40 to 100% by weight of a film-former in the form of 
an aqueous dispersion of one or more polyurethane 
resins having a number -average molecular mass (Mn) of 
from 2,500 to 1,000,000 and a content of ionio groups, 

10 groups which can be converted to ionic groups, and/or 

hydrophilic groups of from 5 to 200 meq per 100 g of 
■olid resin, and at least one CH-acidic group per 
molecule, and a OH-number of 0 to 100, wherein some or all of the 
CH-acid groups can be reacted with one or more compounds which 

15 are able to react with at leeat two CH-acid groupa for chain- 

lengthening, end 

II) 60 to 0% by weight of one or more crosslinkers 
based on compounds which can react with at least two 
CK-aoidic groups, based on formaldehyde condensation 
20 resins and/or polyisoeyanates containing free or 

blookad iaocyanate groups, 

the percentages by weight of I) and ID relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
25 conventional coating additives. 

2. Aqueous coating composition according to Claim 1, 
in which the compounds of component I) and/or II) which 
can react with at least two CH-aoidic groups are 
aldehydes containing one or more aldehyde functions 

30 and/or free or blocked polyiaocyanates containing an average at 
least 1.5 iaocyanBte functions per molecule. 

3. Aqueoua coating composition according to Claim 2, 
in which the aldehyde is formaldehyde and/or glyoxal and 
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the polyisocyanate is a diisocyanate. 

4 Aqueou B coating composition according to one of 
the preceding claim*, in which the polyurethan raaln i. 
chain-lengthened via the' CH-acidic groups and hae a 
number-average molecular mass (Mn) of fr . 30,000 to 
1,000,000. 

5 Aqueous coating composition according t one of 
Claims 1 to 3, in which the polyurethane resin containing 
CH-acidic groups has not been chain- lengthened and has a 
number-average molecular mass (Mn) of from 5000 to 

50,000. , 
6 . • Aqueous coating composition according to one of 

Claims 1 to 5, which contains in component I) one or more 

additional bindera in an amount of op to 95 X by weight of the 

resin solids content of component I). 
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7. Aqueous coating composition according to one of 
the preceding claims, in which component I) contains one 
or more di- and/or poly amines containing primary and/or 
eaoondary amino groups. 

8. Process for the preparation of an aqueous diaper- 
sion of polyurethane resins which is suitable as compo- 
nent I) according, to one of Claims 1 to 4, having a 
number-average molecular mass (Mn) of from 5000 to 
1,000,000 and a content of ionic groups, groups which can 
be converted to ionic groups, and/or hydrophilic groups 
of from 5 to 200 meq per 100 g of solid resin, charac- 
terized in that 

- one or more water-dispersible polyurethane resins 
containing ionic groups, groups which can be converted 
to ionic groups, and/or hydrophilic groups and at 
least one CH-acidic group per molecule and having a 
number- average molecular mass (Mn) of from 2500 to 
50,000 -is or are reacted 



